35.C15824 



PATENT APPLICATION 




In re*ftpplication of: 
TAKASHI EKEDA, ET AL. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Examiner: Unassigned 



Group Art Unit: 2824 



Application No.: 09/960,743 



Filed 



September 24, 2001 



For: MAGNETIZATION REVERSAL ) 
METHODS FOR MAGNETIC 
FILM, MAGNETORESISTIVE ) 
FILMS, AND MAGNETIC 
MEMORIES USING THEM ) 



Commissioner For Patents 
Washington, D.C. 20231 



SUBMISSION OF PRIORITY DOCUMENTS 



In support of Applicants' claim for priority under 35 U.S.C. § 119, enclosed 



are certified copies of the following foreign applications: 



2000-294255 filed September 27, 2000; 

2000- 294256 filed September 27, 2000; 

2001- 092388 filed March 28, 2001; and 
2001-250124 filed August 21, 2001. 



Sir: 



Applicants' undersigned attorney may be reached in our Washington, D.C. 
office by telephone at (202) 530-1010. All correspondence should continue to be directed 
to our below listed address. 




Registration No. 32.078 



FITZPATRICK, CELLA, HARPER & SCINTO 
30 Rockefeller Plaza 
New York, New York 10112-3801 
Facsimile: (212)218-2200 

CPW\gmc 

DC_MAIN 82224 v1 



2 



la TO) copy of ^CpT\ c F°'*s*+ ' vy st; 

;>Rto.i'TY DOCUMENT f° W<V*o,nifi 

JAPAl?^raTENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
; with this Office 

*T Date of Application: ^ 2 0 0 0^ 9^2 7J_ 

lit eg ig- g~ 

^pUcation Number #02 0 0 0-2 9 4 2 5 5 




4#2 000 — 294255 
4266088 

[HffiB] ¥f&12*£ 9B27H 

CHI^#flF^] G11C 11/02 

G11C 11/15 

13 

[f|{B!l#^] 000001007 

03-3758-2111 

[ftSA] 

[I8»ll#-Sf] 100090538 

[&.ffiXl*mffi1 $I$^HgW3Tg3 0#2-^^r^y >^#?± 
l*J 

[ttfS##] 03-3758-2111 
[ilflEbfcfSSA] 

[ilSH##] 100096965 



fBIE# 2001-3091971 



#2 000 — 294255 

ftp* 

[^IS#-^] 03-3758-2111 

011224 

21,000R 

^^H# 1 

0® 1 
[Wife] 1 
[&J£^£E^#-i§-] 9908388 



2 



2 001-3091971 



#2000—294255 

imm&i mmm 

mmo&m mMmmm^m^r^n^mi^^^vm^ * ^ey 
ammnzmm 

mm±iznim&m£> #m&mt. mzm&mntf. wmc 
mm s *it & »; , 1 tt^2 ig«jr©*sgft <z>*B*r ^rstc i^t 

[» 2 ] mm#m&m tfmnftfr & & * ^ t & t * i c 
mmv>**:vm* a 

[»*«4 ] Mft 1 *84£M*S «fc tffjfffi« 2 tiM£«0«Hk&«tt£fttf IK 

[ft 5 ] mmm 1 ^4£Jf£ J: faSBfl 2 ttttff ®ttfc£Mt:&fttf IK 
iSM# faT* tb 2> r £ £ 4#£ i: ^ £ 1 ICSES CD * * y 

fcf Slf^lKLffilRO^^y jR^. 

m&m 7 ] tufa f i/>r > misuse k u>f ^f^ffit© 5o^-t>h 

Jt^Jt & £ 3 h £ f & 6 ICSES© * ^ y 

3 i: 5 ICSES© * *E U iJt^. 

[» 9 ] mmm i ttts jv * l < it mmm 2 iKf£Js #±a««i^^ 

[ifSlO] BffSE#±^^^©e)*>, #±3Btc3R#, Gd. Tb, Dytf) 



2001-3091971 



*f#2 000 — 294255 
5&&*tHKttJf#«tt S>ftT v>3 d i: <5fl|:fc#9 tc8B«©^ ^ y . 

[0 0 0 1] 
[0 0 0 2] 

#tci£^ ^tr;/ h>*;i/$&m (tmr) ZMmL&m&mmt^vte 
a«*ft«* (gmr) &Mv^fe«tt*K^^yi:ifc«bT^s<fcm**i«»e>ti«fc 

[0 0 0 3] 

093.(2, Roy Scheuerlein et. al fblCjioT, ISSCC2000 (IEEE Internat 
ional Solid— State Circuits Conference 2000^) P1281C, S8lC^L/fe 



ffiIE# 2001-3091971 



t 



#2 000 — 294255 
tc#flt©^ ; EU-fe^S:@e*bfc^lc, #£l#lc#*^y 1z;^$:^lmcJl:|ft•r 
[0 0 0 4] 

[0 0 0 5] 

@9tC, ZLCD^A^f 1 ffi<D h^y^** £ 1 fS©^^,^tft^^T* 1 \±V 

h<Z>ga#£#3Bg<Z>im]&#^£^Lfco l^yMgBl~B3, V-**& (V-*«« 
jfcg) S1—S3, 4*- h*|Gl~G3, #^&#i&gWl~W3, i&^C3g|ft]g|Rll~R33;&\ 

V v 9 xmzm&,2tix^z> 0 1 l^y hO^^U -fe;wc*fLT, ify h$§L y- 

o 

[0 0 0 6] 

o 

[0 0 0 7] 

mm u <fc e> £ -r & m] 



&fE# 2001-3091971 



#20 00—294255 

fcf - # > * CD if JO IC J: 5 * - K CD {£ T £ % tc L X V \ t=. „ 
[0 0 0 8] 

& y , i&ffitfmm i m^if 2 «tt*©M;©ffi*tfi£jc * o tm^sih 

(2) |&ffi#«tt»*i««»^&<fc-5cii:S:Wai:'r«J:flB (1) tciB«tf>* 
=e y aR^ 0 

(3) .lib (i) izmm^nt=.^^vm^^mmm^±iz^rhv vtxmzm 

( 4 ) «srffi£ i m&m& j: # t&gafi 2 ttttA<z>ttft$£«t:£fttf joe® ^^r^T* 

k 1/ >f > k:, tt3»8ft&ft s^tfss a *i t v * s r n & mm t?z±m 
(1) izmmot^vm^-o 

(7) f&ffiK W>««#IMBKl/>f >««®*©5 0/\°--fe> h£Lt££#) 



4 



mU4f 2001-3091971 



i 



4#2 000 — 294255 

t.-tz>±m (5) izmmnt^vm** 

( 9 > mmm i m&m* v < itmmm 2 m&m&. ^±mmm^^ e> & * 3 

££#3££li-£_tiB (5) JCIB*©*^ 

(10) fuSS^±^l£l^CDe>*>, =?&±^7t:m*\ Gd, Tb. Dy<Dt)*>. 
feil:S:#«fc-rs±SB (9) tcSB*©*^. 

(l 1) ttflH^l^ttStltfgB#^'ffiSt<D^i:, tt££2flM£/g£$r£#tt 
HM}l<Dm<D'J>te< ^iz. Fe, Co©5*>, 'PZa < £. %—^<D5x^^tiM 

&mtfm?bfrT^2>Z\£.*:!&WL}i?Z>±m (9) Jcffi*©*^. 

(12) JbIB (3) tCffittStlfc*^ iJr»»^a*iW«:KE*ifcV 

(13) _h!5 (3) JCKfcStife^y &«v*T, tWa»SS5i*»S**ifc V 

[0 0 0 9] 
[0 0 10] 

EMKSfU Se>K|fi»JR&^LT^- h*«4^rita*l, i*ie>T?M0S (Metal- 
Oxi de-Semi conductor) -FET (Field Effect Transistor ; Mfffft^M h > VZ> 
*) #*/«S*lTV*S. «.«ISL»JRh9>2?^*iatt, L0C0S7-f-/l/KHMfcK 
««11JCJ:oT, mftWKLa-JfcSJlT^S. 
[0 0 1 1 ] 



5 



ffiIE# 2001-3091971 



#2 000 — 294255 

[0 0 12] 
[0 0 13] 

[0 0 14] 

^^SBgLfc^^EU TU^f<Z)llIS&0*efeSo h 9 > S?* # (T22 

) £!8&&$il|g (R22) frbfcjfcStlfc^U-fe^l/Klfc^T* lf^hiB2H 
±Jiq*<D&fS,1&8m* (R22) ©/^©ffi^CglBSfU t>X7>^ (SA) © 
— *©SB : ftc*iKS*iTV^-& 0 (R22) <Z)=&e>-#tf>^tt«#$& 

smvzyv** (T22) ©Kw^as^jcsaKstiTv**. *fcy-;**«a8 

[0 0 15] 

4*-M* (G2) fcfc, ti^Mih7>^* (T22) ©y-h«^K:|g«5 



tfifE# 2001-3091971 



000-294255 

£*i5o m^^m^-^m (sw2> it. bmtwi^-t^^oiz. m 

[0 0 16] 

lay aici^tii ^^m^ictt, js£®iciri^ot*[6i 

\zv hmzffiti&mmz&^x. mi&m.ffim<DWft^faizmR&wijQzn2>o m 
m&frMtxv hm. &*fr%<Dmm<D**v±Mzmf!L&mfjatsti2>t>K \zv 

5i&©*iJS&/B^£&*;. mg&&miz&zMRi$mmm&m<D&m*i& 
nw%&&m*mm.-?2>zL£.iz£'2T. vmj y ?x^ic*^yfft^#me£*i 
&&mzffi,-tmffi<Djim*:W£%.tiiiZ. m^t&mmiz^ ±$1%. ri«i^©^t»e> 

[0 0 17] 

n£.£mm<z>&*<Dmiaizis\,\T. m^^mt-mtht=.v-y.mm^ m®. 

tfffi.nz>£oiz. mm&zm%&&<Dmmzm7&-tz> 0 «fc»j#*u<au ^mm 
m&zmm^Zo &fcU£.mz&. m%&»HHz* vmzm^Mmm^m, 

[0 0 18] 



7 



ffiSE# 2001-3091971 



mi 000 — 294255 

So z.zx\*m%Lm.ifn&nLxx¥y h>*;Ms&ni (tmr) zmmistt^v & 

[0 0 19] 

miw&M)/m^&M/^m (*2«tt«) j r*&y, «i«iti«sfl:flr 

x&miz&tobtife-fe&xmzMittfmfaLfrifymii'tZo "0" 

„ "i" (D^-xz. »i«tts<z>«-fb<z>i^^K:-€-n-rn*fiss*«. fBisiiJt 
b <k e> ic»^ii»stc^-r «^ic j: &m£.mmz iotii ^tts©^ £ 

o M(Dft£lCKLTtt£tb£>©|nJ££ "0" %L<tt "1" %<fc 
[0 0 2 0] 

^ffiM^TOilLTtt, _h^(3D#&±jS^^ (RE-TM) *ff* «: JB ^ S £ £ # 
X%2>i)K \ZymX&Z$&2m&mi*. #lC0^;fr#^TbFe, TbFeCo, DyFe, 

^ V tttBtf^fc U iS^S £:IB£S«$fS#;*:£ < &£<JDT% 5 OeJ£*_bT* 5 0 kOe 



ffiSE# 2001-3091971 



#2 000 — 294255 
»(£ ^UM (^2^ffiM) J T'&y, ff§2^14JB£& 

ftfflfft^^sns^^yjBfcbT, v^i^jsii, £2tt£/g 

[0 0 2 1] 

ff£tt, «£&**K:iB*H*J:y ! &»V**«fc, *b 2 

titf, K o" ©a^tt/jN^&^c's, "i" ©*#tt*a*e>/.hK:SEffc'rs 

if"fe&©JI*jffi»ll^l©K:«fl:S*S*&-fe«>, J:y#»:*7©fl£^GdFe, GdFeCo 
^t<^60T% 20eJS*_fcT?200eJ6*T#M* b V\ H 2 ttfii" 

fc^ytttetf^-ffcu wr^sa:ga»*»3^i*<3&«a)-e, 50ea_t^5ooej^ 

^Ic-t&rttfM* bv\ 

*K:*»^©SB»S**»*H2©IB»H«:#BRbT5£tc#l»K:»W'r«. * 
i*#£B£lC«^y hi$B 2©£^lC«^«ffiVdd£|=P;&tJU V-;*i*SW2«:8M6 
U hi^G2lC«JES:Sf*nbT h 9>^^*T22%*>^JBJC-rs d fcTf, R2 
2£j£?&*ijft#8fc*l, ^^MB20^©t>7r>^ (SA) CDSB^JC«»«St 

^R22©^m-fBtc/s b fcmietf £ b 5 o -t > x r > ^sa© % e> -^asmc « 



2001-3091971 



iff 2 000 — 294255 

ZL*UC£*K Rref, R22© e> tfl^&JntfMC <fc o Tir >^T>^ S A<Dmjjtf 
Vdd£fefcj:0Vtf>£*>e>fr— *3^38JRS*i«ifclc*y, ZLJUCfcoTlB^tifc 
AMR £§^ffi-r z: £ # oTIg £ 5 . 

[0 0 2 2] 

SBftWCfcV^TM:, R22Kigft£^£&tf£-t££ > B2£SW2{C«$g£iifgU 
2*<Z)iB^*^M•rS*^C^V^T^^^«)^V^, R 22 ©i&fbS: 3 

<z>£-5fci^c<j:oT, R22{cfit#£#£&trz:£#-e£<5o 

[0 0 2 3] 

sssx-rs. wtiS:nrigic-rsfc«)K:, — flMtLfcy-xmaaaifc 

[0 0 2 4] 
[0 0 2 5] 

(mmm 1 ) 

[0 0 2 6] 

m&m<nttwtiLTte%i±m7i>m (re) £#%7g* cno <D&&tf£<m^*> 

*U ^ttfftlCte, GdFe, GdFeCo, TbFe % TbFeCo, DyFe, DyFeCofc £ V% 0 £ £: 
, i*l PtCo, PdCo-^CoCrfciffcffl^TtJK, BI®Se:£|nHC££5 



1 0 



fflH4# 2001-3091971 



#2 000 — 294255 

[0 0 2 7] 

iW^iittS, £&Mii?£#^iir#&lK r<Z)£*>e>£JSv^=fc&^ 

[0 0 2 8] 

^Bunc^r Lxmmzffi, u h > *jvmmiz .tot^i its^ 

£ tf y n T r«J £ ^ ^ > ©WI©!!*^ £ v r ©JgtftM te:*:^ < »; . 

[0 0 2 9] 

4$JBlT*i : £fc£fci!>, 2nmJ^_h^^^< < J : ^;^^^<^i5nmJeAJh7^)^V^ 0 * 
fclf ^)?t f 5 t Jl/Ojgif*^ t < * ( J t^S^0^I*^5©T% 5 0 

[0 0 3 0] 



ffiSE# 2001-3091971 



#2 000-294255 

$L * b < T* ^ ^ X V^flS IC <fc y Wtft StTAl 2 0 3 I5: Jgjfc-r £ & if 

^5. fffitc, gft7;i/^--?AAlNx, ifti/'jn>SiOx, Wfct/Vn 
yS i Nx, N i Ox^Mt LT#tf e>tl§ 0 #3:1/ tffcT^K-^^A 

<d temm^-v * ;i/ - ic , & ;}?7^> ^ ;wi y y s z: £ # 

AlOxttI0;1'J7-l:#5ri:mt, $gi§^n 
[0 0 3 1] 

o 

[0 0 3 2] 



1 2 



ffi!E# 2001-3091971 



#2 000 — 294255 

[0 0 3 3] 

o ^ IC J: *J <ST© vx„ 

[0 0 3 4] 

^smmi:Tasm^(Z)M^s:g!isgi5^i:, T&mmitmtBft torn 

[0 0 3 5] 

ifc§HC«8iS3:iSgb> *;mc<fcoT^£t-£i8#tC £o Tig 1^14«fcb< 8^218 

b2/*frm&Wtotlit*)ir&<DV* 'J>&< il% 1 nmJ^_h500nmaT"e, MS. b < 
tt, 5nmJ^±100nmJ^T^-r-5<Z)^J:V% o 
[0 0 3 6] 

T, Xlir*«i5JS»£R©«>JC*^3&^«l8l!t^^^«J:^fCbT, ftJitf)*^ 
U -fe^/S:38^bTK»«:ff3&^ i^Kl-r*. 
[0 0 3 7] 



1 3 



ffilE# 2001-3091971 



#2 000 — 294255 

Tv^S„ 3©ffr£:f n-fexte, «IStS&* h 9 > ^ * © Ki/>f >«^i3fc 

«k0fy-^««i2&, MiJRTfSijftfcy- b««44:2/iro- h u>^7>f y 

5. -£<Z>^IC, fJf8BKU>f >*«±JC, GdFe/Co/AlOx/Co/TbFefrPjfcSRBStt 
ifcv*T*, «ft»R©-»SflJBaittXLT, &MR£*S#>&#, CM 

[0 0 3 8] 

feU, Kl/>f >R«3©p«a:, 9X (FCDgfH) ZHKMLT. 

m*z& y/hM-fb-rszit^T^, j:yM*Lv>. 

[0 0 3 9] 



{USE# 2001-3091971 



#2 000 — 294255 

tt*/J>iDX-«jt&) £T*teM-T£;i£#orfB.£:&tK * ^ U -fe;i/©ffi«S:6X (F 
[0 0 4 0] 

06H B5©«|J«<Z>* i Ey"fe/I/«:'Thy >y **KlIEgL£:#£-©lHl8&®$:3iS 
^iftJC^LfcfcO'Tr&So ^S*nC^R21~R73. tf y hi&§iBl~B3, m%&&U 
W23~W67, ^- h$gG3~G6, V -*«*ii&l*#£&#i&§SSW34~SW56, h 
^>£?;*#T31~T637bM*>&«5 0 R21, R22, R23i3<fcr) : . R71. R72, R73<Di&^C&j5t 

tfy Mil*, y-**^*»£»#»o.5#T*, ff^cDisaL^&^-e 

[0 04 1] 

V W-e/a^M^HJiO^^a^lO^M^ll^^ilLT^^TfeS^ M^H 

[0 0 4 2] 
(HS&0H4) 

Itbt, f£2?8ttJglC, NiFe, Co, CoFe$:±lCfflV^ 

^GDtfPtf e>tl-2> 0 NiFe/CoFe/A1 203/CoFe/R 



1 5 



fflfE# 2001-3091971 



#2 000 — 294255 

u/CoFe/PtMn&HtfeS. I09*.PtMnH &&l&ffi^T-&£o 
ttttK©!!!^ HWCWLTtt, l 

[0 0 4 3] 

[0®©fSi£fc§if8] 
[Hi] 

[0 2] 

[0 3] 

W © * ^ y 3ft^© BrffiK 

[H4] 
[H5] . 
[0 6] 

® 5 ©i*/*©*^©* *e y ©igsw^fc^-rs 

[0 7] 

*»W©^ ^ y J*?-©— W©«fiBB 

[0 8] 

t£3fc#i© * ^ y s^?-©— #j©«tisb 

[0 9] 

0 8 ^ y ^©iam^ &^-r0 

[010] 



1 6 



ffifE##2 001-3091971 



#2 000 — 294255 

mi i3 

mio (Dft&ma)*^ v ^©iss&^^^-r® 
i 

2 V-J* 

3 Kl/>f> 

4 ^f— hflMll 

5 -f=yff 

6 If? hB 
1 -f^^f 

8 ?-Ki* 

9 m%&mm* 

I 0 

II i/^n-hi/>f7>fyi/-i/H>Ii 
l 2 v-;*«@ 

l 3 Fvjymm 
1 4 T3P«@ 

rii~r63 m%m.trLm^ 

T11-T63 *lit»*h5>2?X* 
SW1-SW3, SW34, SW5 6 y->^«@^ 
G1~G6 4*- hi&S 

W 1 ~W 3 , W23, W45, W67 m^Z-frM 
B1~B3 fcf v hffi 



mm 

[Hi] 



#2 000 — 294255 




2001-3091971 



if#2 000 — 294255 



[02] 




miE# 2001-3091971 



#2 000 — 294255 



[03] 




ffif£# 2001-3091971 



[04] 



#2000—294255 



6 




4 



&IE# 2001-3091971 




&U<& 2001-3091971 



#2000-294255 



[06] 



B1 



B2- 



B3- 



w 

_R21 


23 g: 


r3i 
l 


34 ( 
f 


34 
T41 


5 GE 
R51 p 


>SW 
T5t 
1 


56 ( 
P 


36 W 
T61 

=j R61 


B7 

R71 


R22 
VS/Vj 




r32 
i 


f 


T42 




T52 
1 


f 


T62 

=i R62 


R72 


R23 


R33 |= 


r33 

i 


f 


T43 

=j R43 

T-WVq 


R53 F 
p/W-» 


F53 
1 


f 


T63 

n R63 


R73 























ffiH4# 2001-3091971 



#2000—294 




[08] 



#2 000 — 294255 




ffi!E# 2001-3091971 



#2 000 — 294255 



[H9] 




2001-3091971 



#2 000 — 294255 



mi 0] 



6 




1 0 



£B§E# 2001-3091971 



[Hi 13 



#2 000 — 294255 



B1 



B2 



B3 



m G1 S 
T11 



R11 

j-A 



R12 



R13 



T12 



T13 



2 G2 
T21 



W2 



T22 



J"Lv 



T23 



W3 G3 S34 64 
T31 



R31 
l3 



VA-T1 



R22 



R32 



R23 



R33 



T32 



T33 



ri_v 



W4 



T41 



R41 



T42 



T43 

ffU, 



R42 



R43 Ref 



1 1 



&IEE# 2001-3091971 



#2000—294255 

mm] 

[a^H] 0 1 



2001-3091971 



4^2 000 — 294255 



1. U^ftB 



ffi m a jb s m m 



CO 00001007] 
1 9 9 0*£ 8/| 3 0 H 
*jR#^fflET*.^3TB3 0#2# 



i 



aj§E4# 2001-3091971 



